Modem fishing is one of the most energy intensive methods of food production. Fossil fuels used for motorised and mechanised fishing are nonrenewable and limited. Most of the environmental problems that confront mankind today are connected to the use of energy in one way or another. 
Chapter 1
The first Chapter gives the background of the topic of study, its relevance and significance; reviews the existing literature in the subject area and sets out objectives of the study. Objectives of the study include (i) detailed description of the fish harvesting systems selected for the study in the traditional non-motorised, traditional motorised and small-scale mechanised sectors; (ii) energy analysis of the selected fish harvesting systems and detennination of Gross Energy Requirement (GER) which is a measure of the non-renewable resource use, Energy Efficiency and Energy Intensity values; (iii) relative energy consumption in demersal and aimed midwater trawling in the intennediate range freezer trawler operations; (iv) diurnal variation in trawl catches and its influence on energy efficiency of trawler operations; and (v) a detailed review and delineation of approaches to energy conservation in fish harvesting; and a study on the diffusion of such knowledge among mechanised fishermen.
Chapter 2
The second Chapter presents materials and methods used for the study on energy analysis. Procedures for determination of Gross Energy Requirement which is the sum of all non-renewable energy resources used up in producing a unit volume of fish (GER.t fish-Iy, energy efficiency ratio' and energy intensity as per the methodology and conventions recommended by IFIAS (International federation of Institutes for Advanced Study) (1975) are described in detail in this Chapter. Data on sources of energy inputs for traditional and mechanised fishing crafts were collected from boat builders in and around Cochin. Data on sources of energy inputs for fabrication of fishing gears and sheer devices were obtained by conducting a survey as per a structured Schedule. Data on operational inputs, fish production and operational details of fish harvesting systems were collected from different centres in Cochin, as per structured Schedules. Energy equivalents for fish production by different harvesting systems were derived using mean values of estuarine and marine finfish, crustaceans and cephalopods reported by CIFT (1993) and energy values for foods reported by Harper (1975) .
General statistics on fishing crafts were also collected from secondary sources.
Chapter 3
Chapter 3 covers energy analysis of selected fish harvesting systems ill the traditional non-motorised sector, viz., gillnetting and stake net operations. The Chapter gives a detailed description of the design and operation of gill nets (Section 3.1) and stake nets (Section 3.2) operated in the Vembanad backwaters. Gillnetting is targeted at mullets and other estuarine resources and are operated from traditional two-men canoes of 5.5 m LOA, using paddling as means of propulsion. Fishing operations take 219 place from November to July while during the other months it is suspended due to the presence of large quantities of macro-vegetation, drifting downstream. Mean number of days of operation is 225 days. Mean catch per year per gillnetter was estimated to be 8.4 t of which mullets contributed 25.1 %, followed by sciaenids 17.1 %, carangids 15.5 %, cat fishes 13.6 %, prawns 13.3 % and miscellaneous fishes 15.2 0/0.
GER.t fish-
l was found to be 0.61 GJ making this one of the most energy efficient system, among the fish harvesting systems studied. Nearly and aimed midwater trawling was found to be highly significant statistically.
Chapter 7
The penultimate Chapter presents the results of diurnal variation in trawl catches and its influence on energy efficiency of trawler operations.
Data on landings during four cruises of a Japanese factory trawler which operated in the Indian waters during 1992-93 were used for analysis. Thc 4. Non-motorised gillnetting is highly energy efficient and needs to be promoted according to the carrying capacity of the resource systems, in which they are deployed.
Stake net operations have high Gross Energy Requirement (GER) values
and their number, in consideration of its known negative impact on juveniles of shrimp and fish species in the backwater resource system, need to be subjected to control 6. Mini-trawling which is targeted at coastal shrimp resources is an energy intensive method and its uncontrolled proliferation need to be discouraged.
7. Motorised ring seining has higher energy requirements, compared to mechanised purse seining, although both target the same resources.
Number of ring seine units need to be subjected to control.
8. For coastal pelagic shoaling resources, mechanised purse seining with 156 hp vessels was most efficient in tenus of GER values, and this category of seiners need to be promoted, subject to the maximum sustainable yield of the target resource.
9. Mechanised gillnetting-cum-lining depending on deep sea pelagic and demersal resources, has GER values which is higher than coastal purse seining but lower than mechanised trawling. However, as there are no competing harvesting systems targeted at these resources, gillnettingcum-lining could be encouraged.
10. Mechanised trawling has the highest energy requirement and in addition is known to have negative ecological impacts on the resource systems.
However, trawling is known to be the most effective fishing method for shrimps. Hence, a compromise approach would be to control their 232 number at a rational level according to the maximum sustainable yield of shrimp stocks, and encourage diversification of excess capacity into low energy fishing methods.
11. Aimed midwater trawling has been found to be highly successful for resources such as horse mackerel and scad, with significant differences in daily production and fuel consumption per unit volume of landings, compared to bottom trawling. There is scope for diversification of high powered stern trawlers into aimed trawling for midwater resources, in order to reduce the fishing intensity on demersal stocks while maintaining production at low energy intensity levels.
12. There is significant day and night variation in the catch ability of trawl resources, such as threadfm bream, bulls eye, hairtails, scad, lizard fish, perches, cephalopods with consequent differences in fuel consumption per unit volume of fish landed. Day-time trawling for such resources need to be promoted, in preference to night-time trawling, in order to maximise energy efficiency in demersal trawling.
